Sodium channel blockers and uridine triphosphate: effects on nasal potential difference in cystic fibrosis mice.
Sodium channel inhibitors block the enhanced Na+ reabsorption in cystic fibrosis (CF). Extracellular nucleotides facilitate Cl- secretion via Ca2+ gated Cl- channels. A combination of these effects may produce less viscid secretions in CF which are easier to expectorate. This study examined the effects of combining sodium channel blockers with uridine triphosphate (UTP) on nasal membrane potential difference (PD) in CF insertional null mutant mice (cftr(tm1HGU)), deltaF508 homozygous mice (cftr(tm1Cam)) and matched control animals. Median basal PD in the insertional CF mice and deltaF508 CF mice were -28 and -34 mV respectively. These values were significantly different to the control animals (-20 mV). Amiloride and loperamide reduced the PD in cftr(tm1HGU) CF mice (deltaPD 13 mV & 15 mV respectively) suggesting Na+ blockade. The subsequent addition of UTP in a chloride-free vehicle increased the PD (deltaPD -8- -12.5 mV). DeltaF508 mice showed significantly greater responses compared with CF insertional null mutant mice (p<0.05). The action of UTP was brief and not prolonged by the addition alpha-beta-methylene-adenosine 5' diphosphate. Suramin, a competitive antagonist of P2 purinoceptors blocked the action of UTP. In conclusion, this study demonstrated dose dependant nasal membrane potential changes in differences mice with uridine triphosphate in the presence of sodium channel blockers suggestive of chloride secretion. More stable analogues of uridine triphosphate in combination with long acting sodium channel blockers such as loperamide may have therapeutic potential in cystic fibrosis.